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(57) ABSTRACT 
An offshore floating vessel includes a hoisting system 
including a drive for moving connecting device and emer 
gency brakes to inhibit motion of the connecting device; 
wherein the hoisting system is to be operated at least in a 
hoisting mode and in an active heave compensation mode; 
wherein hoisting system is to perform an active heave 
compensation when operated in the active heave compen 
sation mode and to operate without active heave compen 
sation when operated in the hoisting mode; wherein the 
emergency brakes are operable in a normally-energized 
mode including a de-energized State where the emergency 
brakes engage so as to inhibit motion of the connecting 
device relative to the floating vessel; wherein the hoisting 
system is operable in a fixed-to-bottom mode; wherein the 
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hoisting system is to perform an active heave compensation 
when operated in fixed-to-bottom mode; and wherein the 
hoisting system is adapted to prevent the emergency brakes 
from engaging. 
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1. 

OFFSHORE FLOATING VESSEL AND A 
METHOD OF OPERATING THE SAME 

TECHNICAL FIELD 

The present invention relates to an offshore floating 
vessel. 

BACKGROUND 

Some of the operations of a floating vessel used for 
drilling operations (e.g. a semi-submersible drilling rig or a 
drill ship) are impeded by sea Swell. Sea waves impart an up 
and down motion to the vessel (known as heave), the 
period of which can range from a few seconds to 25 S or So, 
and can be of a few centimeters to 15 m or more in 
amplitude. This up and down motion is imparted to a load 
attached to the vessel. In many circumstances the motion of 
the load is highly undesirable and even dangerous to equip 
ment and personnel. For example when attempting to drill a 
wellbore in the sea floor, the motion can cause a correspond 
ing motion of the drill string. The up and down movement 
of the drill bit is highly undesirable and severely restricts the 
operating window of the rig. For example, it is estimated that 
in the North Sea as much as 20% of rig operating time is lost 
waiting on weather’ i.e. waiting for better weather when the 
sea is calmer. 

Active heave compensation is concerned with reducing 
the effect of this up and down motion on a load attached to 
the vessel via a connecting device (e.g. a travelling block, 
top drive, or the like). So-called passive active heave 
compensation methods are known which rely on the load 
being fixed at Some other point (e.g. to the sea floor). Sea 
swell causes the vessel to move relative to the load and a 
passive compensator uses compressed air to provide a low 
frequency damping effect between the load and the vessel. 
There are several disadvantages with passive heave com 
pensation methods and apparatus, including that the weight 
(typically 100-150 tons) of the passive compensator is 
typically suspended tens of meters above the rig floor, which 
affects the center of gravity of the vessel, and that the use of 
passive compensation is limited to loads that are attached to 
Some other point. 

So-called active heave compensation methods have been 
deployed in the field in recent years. An active heave 
compensation method involves measuring the movement of 
the vessel using a measuring device (for example a Motion 
Reference Unit or MRU) and using a signal representing the 
motion of the vessel to control a drive for moving the 
connecting device relative to the vessel. In principle, if the 
connecting device is moved in a manner equal but opposite 
to the motion of the vessel the heave can be substantially 
cancelled. A major advantage of active heave compensation 
is that it does not rely on movement of the load itself relative 
to the vessel before compensation can be applied. 

It will be appreciated that while some operations of 
floating vessels are impeded by heave, other operations are 
impeded to a lesser degree or not at all. For example, when 
raising or lowering loads to/from the seabed, the hoisting 
operation is only impeded by heave when the load 
approaches the sea floor, i.e. when the height of the load 
above the sea floor is of the order of, or less than, the 
maximum heave. 

Consequently it is often desirable to operate a hoisting 
system in a first mode without active heave compensation 
and in a second mode with active heave compensation. For 
the purpose of the present description, the first mode will 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
also be referred to as hoisting mode, while the second mode 
will also be referred to active heave compensation mode. 

In both modes, it is generally desirable to provide emer 
gency brakes for stopping the upward and/or downward 
motion of the connecting device (and thus of the load 
attached thereto) during failure situations, e.g. in case of 
malfunctioning of the drive that controls the motion of the 
connecting device. 

Such emergency brakes are provided so as to avoid losing 
control over the load and/or vessel in situations of failure. 
For example, the emergency brakes prevent heavy loads, 
such as blowout preventers (BOPs), from descending to the 
sea floor in an uncontrolled fashion. Such emergency brakes 
may e.g. be disc brakes or another suitable form of brakes. 

It is generally desirable to provide a floating vessel that 
provides efficient yet safe operation under most or even all 
operational conditions. 

SUMMARY 

It has been realized by the inventors that, while prior art 
hoisting systems normally provide efficient and safe opera 
tion, there may be certain operational conditions where 
potentially undesirable situations may occur. For example, 
during the well testing phase of a drilling operation a pipe is 
connected to a well in the seafloor, typically via a BOP 
positioned on the seafloor. Hence, during well testing, a pipe 
attached to the floating vessel is fixed or “locked to the sea 
floor. Consequently, a proper operation of the active heave 
compensation is highly desirable in order to avoid damage 
or even breaking of the pipe which would potentially result 
in oil spill. Such well testing operations and other operations 
where equipment (in particular equipment of no or limited 
flexibility) that is attached to the floating vessel is fixed to 
the sea floor will also be referred to as fixed-to-bottom 
operations. 

In view of the above, disclosed herein is an offshore 
floating vessel comprising a hoisting system adapted for 
Suspending a load attached to a connecting device of the 
floating vessel and for lowering or raising a load connected 
to the connecting device from the floating vessel towards or 
from the sea floor, the hoisting system comprising a drive for 
moving the connecting device and one or more emergency 
brakes configured to inhibit motion of the connecting 
device, in particular to inhibit upward and/or downward 
motion of the connecting device so as to secure the load; 
wherein the hoisting system is configured to be operated at 
least in a hoisting mode and in an active heave compensation 
mode; wherein the hoisting system is configured to perform 
an active heave compensation when operated in the active 
heave compensation mode and to operate without active 
heave compensation when operated in the hoisting mode; 
wherein the one or more emergency brakes are operable in 
a normally-energized mode including a de-energized State 
where the emergency brakes engage so as to inhibit motion 
of the connecting device; 
wherein the hoisting system is further operable in a fixed 
to-bottom mode; wherein the hoisting system is configured 
to perform an active heave compensation when operated in 
the fixed-to-bottom mode; and wherein the hoisting system 
is adapted to prevent the emergency brakes, at least tempo 
rarily, from engaging. 

Consequently, a hoisting system is provided that may 
selectively be operated in a mode without active heave 
compensation and in a second mode with active heave 
compensation, where emergency brakes are operable in both 
modes. In addition, the hoisting system is selectively oper 
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able in a fixed-to-bottom mode where the active heave 
compensation is operational but where the emergency 
brakes are prevented from engaging. Hence, damaging of a 
drill String or pipe in a fixed-to-bottom operation due to a 
disabling of the active heave compensation is prevented 
while ensuring safe operation also in the other modes of 
operation. The fixed-to-bottom mode may be regarded as a 
sub-mode of the active heave operation mode. 

Hence, safe operation even in heavy weather is possible 
without the need for additional heave compensation equip 
ment (at least in relation to a failure of the brakes). In 
particular, the risk of damaging the pipes or drill string or 
other equipment such as tubular equipment that is attached 
to the floating vessel and fixed to the sea floor (or to heavy 
Subsea equipment on the sea floor) in heavy weather is 
reduced without restricting fixed-to-bottom operations to 
weather conditions with only little Sea Swell, thus increasing 
the operational efficiency of the floating vessel. Moreover, 
additional independent heave compensation systems, such 
as a passive heave compensation system are not required, 
thus reducing the complexity and costs of the floating vessel. 

The floating vessel may be a vessel for drilling operations 
in the seabed, e.g. a semi-submersible or a drill ship. The 
hoisting systems may be any Suitable hoisting system Such 
as based on a draw works or similar drive system. For 
example, the drive controlling motion of the connecting 
device may comprise a draw works such as an AC draw 
works or a DC drawworks. A draw works is a powerful (e.g. 
6 MW) winch that is connected to the connecting device by 
a cable that passes through a block and tackle arrangement. 
Reeling in and out of the cable causes the connecting device 
to be raised and lowered relative to the vessel. In particular, 
the hoisting system may be supported by a Support structure, 
Such as a derrick, extending upward relative to a deck of the 
floating vessel. The cable may be guided over a sheave in the 
crown block of the derrick. The hoisting system may thus 
Suspend a load through a hole in the vessel, also referred to 
as work center or well center. Generally, a floating vessel 
may comprise a Support structure upwardly extending rela 
tive to a deck of the floating vessel and Supporting a hoisting 
system for hoisting and lowering tubulars (such as drill 
strings, casings and/or risers) through a well centre towards 
the sea floor so that drilling into the seabed can be per 
formed. 

Lowering or raising a load towards/from the seafloor may 
include lowering the load partly towards the sea floor or all 
the way to the sea floor. When the load is lowered all the way 
to the sea floor, at least a part (e.g. one end of a pipe or 
string) is in contact with or at least in close proximity to the 
sea floor; it may even descend into the sea floor, e.g. into a 
well bore. The term inhibiting motion of the connecting 
device is intended to refer to the upward/downward motion 
(i.e. along a direction towards/away from the sea floor) of 
the connecting device and to a motion relative to the floating 
vessel. It will be appreciated that, with the brakes engaged, 
the connecting device will follow the heave of the vessel. 

The term preventing the emergency brakes at least tem 
porarily from engaging is intended to comprise embodi 
ments where the emergency brakes are not permanently 
prevented from engaging but only for Some limited period of 
time, e.g. due to the nature of the mechanism used for 
preventing engaging of the brake. Such time is preferably 
selected sufficiently long for the crew of the floating vessel 
to bring the hoisting system in a safe situation, e.g. by 
disconnecting the string, pipe or other equipment that is 
fixed to the sea floor in a controlled manner, or by otherwise 
preventing a breaking of the pipe, string or the like to have 
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4 
serious undesired consequences. The actual amount of time 
the system is configured to prevent or delay the emergency 
brakes from engaging may depend on the type of equipment 
and/or the type of operations. The delay time may e.g. be 10 
s, e.g. at least 30 S, e.g. at least 1 min., at least 5 min., e.g. 
at least 10 min., e.g. at least 30 min., e.g. at least 1 h, e.g. 
at least several hours, e.g. at least one or even several days. 

In some embodiments, the hoisting system, when oper 
ated in the active heave compensation mode, is further 
adapted to stop active heave compensation responsive to one 
or more predetermined error conditions. Examples of Such 
error conditions may be error conditions of the motor 
operating the draw works such as low oil pressure, high 
temperature of the cooling fluid, etc. For example, during 
Such error conditions a control system of the hoisting system 
may initiate corresponding alarms, such as audible or visible 
alarms. If the operator of the hoisting system ignores these 
alarms, the control system may automatically stop the hoist 
ing system and engage the emergency brakes. Nevertheless, 
in Some embodiments, the hoisting system, when operated in 
the fixed-to-bottom mode, is adapted to maintain active 
heave compensation despite said one or more predetermined 
error conditions. Hence, when in fixed-to-bottom mode, the 
active heave compensation is continued even in certain error 
situations that would normally cause the active heave com 
pensation to be discontinued so as to avoid damage of the 
draw works motors or the like. 

In some embodiments, the emergency brakes are nor 
mally-energized, i.e. they remain in an engaged State until 
they are energized, and thus inhibit motion of the connecting 
device unless they are energized. Hence. Such brakes have a 
fail-safe state in which they are engaged: Power is required 
to maintain them in a disengaged State and, in case of power 
failure or another malfunction, they engage to stop motion 
of the load without the need for power. For example, the 
emergency brakes may be spring-loaded disc brakes or other 
hydraulic brakes that are kept in an engaged position by a 
spring and require fluid pressure to open. 

In some embodiments, the hoisting system comprises a 
plurality of hydraulic emergency brakes and a hydraulic 
system configured to maintain the emergency brakes in a 
disengaged State by applying a hydraulic pressure to each of 
said emergency brakes by means of a pressurized fluid; 
wherein the hydraulic system comprises a plurality of accu 
mulator reservoirs for accommodating hydraulic fluid, each 
accumulator reservoir being in fluid communication with 
one or more of the emergency brakes via a respective 
conduit so as to provide hydraulic pressure to the corre 
sponding emergency brake during a failure of the hydraulic 
system; wherein each conduit comprises a valve for selec 
tively opening and closing the conduit; and wherein the 
hoisting system is operable to set each of said valves in an 
open position only when the hoisting system is operated in 
the fixed-to-bottom mode. 
The hoisting system may comprise a plurality of emer 

gency brakes and the system may be configured to provide 
efficient emergency braking even if one of the emergency 
brakes malfunctions. 

Consequently, in this and other embodiments, the accu 
mulator reservoirs allow maintaining of the operational 
pressure on the emergency brakes, at least for a certain 
period of time, even in case of failure of the hydraulic 
system, thus preventing the emergency brakes from engag 
ing during fixed-to-bottom operations. When each of the 
plurality of emergency brakes is provided with a separate 
accumulator reservoir, failure of one of the reservoirs only 
causes one of the emergency brakes to engage. The hoisting 
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system may further be dimensioned such that the drive may 
still be operable to continue active heavy compensation if 
only one of the emergency brakes is applied. 

It will be appreciated that the hoisting system may com 
prise alternative or additional mechanisms for preventing the 
emergency brakes from engaging when the hoisting system 
is operated in the fixed-to-bottom mode. For example, in 
Some embodiments, the hoisting system comprises a respec 
tive mechanical blocking mechanism comprising a blocking 
member, e.g. a wedge, associated with each of the emer 
gency brakes, the mechanical blocking member being mov 
able between a first and a second position, wherein the 
mechanical blocking member, when located in its first 
position, prevents the emergency brake from engaging and, 
when located in its second position, allows the emergency 
brake to engage. 

In any event, in Some embodiments, each emergency 
brake is selectively operable in an enabled state and a 
disabled State, and wherein the emergency brake is operable 
to change between said states only responsive to a respective 
activation signal. Hence, once the emergency brake is in one 
of the enabled state or the disabled state, the emergency 
brake remains in that state unless actively actuated, e.g. by 
an electrical signal, hydraulic pressure, and/or another posi 
tive actuator signal. Consequently, the emergency brakes are 
prevented from changing state in an uncontrolled manner. 
When the emergency brakes further comprise a sensor 
operable to indicate the present state of the emergency 
brake, the hoisting system may condition operation of the 
hoisting system in the hoisting mode, the active heave 
compensation mode or the fixed-to-bottom mode on sensor 
signals received from said sensors. In particular, the hoisting 
system may be operable to allow operation of the hoisting 
system in fixed-to-bottom mode only if the sensor signal 
indicates that the emergency brakes are in the disabled State. 
Similarly, the hoisting system may be operable to allow 
operation of the hoisting system in hoisting mode or active 
heave compensation mode only if the sensor signal indicates 
that the emergency brakes are in the enabled State. 

In some embodiments, the first valve and the second valve 
connected to each emergency brake are operationally 
coupled to each other so as to prevent operation of one of the 
first and second valves without operating the other valve. 
For example, the first and second valve may be embodied in 
a single valve block and actuated by the same actuator. 
Hence, reliable switching between the operational states is 
ensured. 

It will be appreciated that some or all of the emergency 
brakes may also be used for other operational purposes, e.g. 
as parking brakes and/or for controlling the speed of low 
ering a load. In some embodiments primary braking during 
normal operation may be performed by the motor or motors 
driving the draw works. 

For example, the valve(s) controlling operation of a 
hydraulic brakes in a disabled or enabled state may be 
configured to remain, regardless of their current operational 
position, in said current operational position unless ener 
gized. Similarly, a mechanical blocking member may be 
configured to remain, regardless its current operational posi 
tion (blocking/non-blocking), in said current operational 
position unless energized. Hence, the valves or mechanical 
blocking member do not comprise any automatic spring 
return when de-energized. 

In some embodiments, the hoisting system is operable to 
change between said fixed-to-bottom mode and at least one 
other operation mode responsive to a manual remote oper 
ating mechanism for back-up/emergency operation. In par 
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6 
ticular, the emergency brake may be operable to change 
between its enabled and disabled states responsive to a 
manual remote operating mechanism for back-up/emer 
gency operation. Consequently a manual intervention/ 
changeover is allowed for. In particularly for an operating 
draw works in active heave compensation mode or fixed-to 
bottom mode, the term “manual remote operation' is 
intended to refer to an operator operation interface that 
allows an operator to enable/disable the emergency brakes 
without having to enter the draw works machine in order to 
change between the states of the brakes. Preferably the 
remote operating mechanism is sealed and padlocked or 
otherwise protected against unauthorized operation. 
The present invention relates to different aspects includ 

ing the floating vessel described above and in the following, 
corresponding apparatus, systems, methods, and/or product 
means, each yielding one or more of the benefits and 
advantages described in connection with the first mentioned 
aspect, and each having one or more embodiments corre 
sponding to the embodiments described in connection with 
the first mentioned aspect and/or disclosed in the appended 
claims. 

In particular, disclosed herein is a method for operating a 
floating vessel, the vessel comprising a hoisting system 
adapted for Suspending a load attached to a connecting 
device of the floating vessel and for raising or lowering a 
load connected to the connecting device from the floating 
vessel to or from the sea floor; the hoisting system com 
prising a drive for moving the connecting device and one or 
more emergency brakes configured to inhibit motion of the 
connecting device relative to the vessel, in particular to 
inhibit upward and/or downward motion of the connecting 
device so as to secure the load; wherein the method com 
prises 

selectively operating the vessel in one of a plurality of 
operational modes, including a hoisting mode and in an 
active heave compensation mode; wherein the hoisting 
system is configured to perform an active heave com 
pensation when operated in the active heave compen 
sation mode and to operate without active heave com 
pensation when operated in the hoisting mode; wherein 
the one or more emergency brakes are operable in a 
normally-energized mode including a de-energized 
state where the emergency brakes engage so as to 
inhibit motion of the connecting device relative to the 
vessel; 

selectively operating the hoisting system in a fixed-to 
bottom mode when the vessel is operated to suspend a 
load that is fixed at the sea floor; wherein the hoisting 
system is configured to perform an active heave com 
pensation when operated in the fixed-to-bottom mode; 
and wherein the hoisting system is adapted to prevent 
the emergency brakes, at least temporarily, from engag 
1ng. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the following one or more embodiments of the inven 
tion will be described in more detail and with reference to 
the drawings, where: 

FIG. 1 schematically illustrates an example of a drill ship. 
FIG. 2 schematically illustrates a draw works in use with 

the derrick of the drilling rig of FIG. 1. 
FIG. 3 schematically illustrates operational modes of a 

draw works. 
FIG. 4 schematically illustrates a hydraulic system for 

controlling emergency brakes of a draw works. 
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FIG. 5 schematically illustrates another example of a 
mechanism for selectively preventing an emergency brake 
from engaging. 

DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

Referring to FIG. 1 an example of a floating drilling rig 
generally identified by reference numeral 10 comprises a 
drill ship having a rig floor 12 supported on a hull 14. In this 
way the drilling rig floats at the surface with the rig floor 
supported some 15-30 m thereabove. The floating drilling 
rig 10 may be any type of vessel or floating rig, including a 
semi-submersible. The drill floor of a semi-submersible is 
Supported on columns that in turn are Supported by pon 
toons. The pontoons are flooded with sea water such that the 
pontoons are submerged to a predetermined depth below the 
Surface of the sea. 
The rig floor 12 supports a derrick 16 that comprises a 

crown block 18 (fixed relative to the derrick), and a travel 
ling block 20 (moveable up and down the height of the 
derrick). A hook 22 is suspended from the travelling block 
20 for picking up loads such as a drill string 24 via a top 
drive 25. The travelling block 20 and hook 22 perform the 
function of a connecting device for connecting/suspending a 
load 24 to/from the drill ship 10. It will be appreciated, 
however, that other forms of connecting devices, such as a 
yoke, etc. may be used. 

Each of the crown block 18 and travelling block 20 
comprise a number of sheaves (not shown) through which is 
threaded a steel rope 26 (sometimes known in the art as a 
drill line) of 25-50 mm diameter to provide a block and 
tackle type function. To one side of the derrick 16 the steel 
rope 26 is fixed to an anchor 28 on the rig floor 12, whereas 
to the other side of the derrick 16 the steel rope 26 is stored 
on a drum 29 (see FIG. 2) in a draw works 30 located on the 
rig floor 12. For example, the draw works 30 may have 
dimensions of about 9.22 m width by 3.91 m depth by 4.65 
m high, weighs about 84.285 kg (84.3 metric tons), and can 
provide about 6 MW of power. 

In use, electrical motors 31 (see FIG. 2) in the draw works 
30 turn the drum 29 so as to reel the steel rope 26 in or out. 
Assuming that the drilling rig 10 is not in motion itself. 
reeling the steel rope 26 out results in lowering of the 
travelling block (and anything attached thereto) toward the 
rig floor 12, whereas reeling the steel rope 26 in results in 
raising of the travelling block 20 away from the rig floor 12. 
In this way the draw works 30 can be used to move objects 
to and from the sea floor and even into and out of the 
wellbore, and to perform other functions. The electrical 
motors 31 may be of any type including AC motors, DC 
motors or permanent magnet motors for example. 

Referring to FIG. 2 the draw works 30 comprises an 
electric drive 32 controlling a number (e.g. four or six) 
electrical motors 31 for turning the drum 29 via a gear and 
pinion arrangement 34. All of the electrical motors 31 are 
permanently engaged with the drum 29, although the num 
ber that are in operation at any one time is controlled by the 
electric drive 32 according to speed and braking require 
ments. Hydraulic disc brakes 36 are operationally coupled to 
the drum 29 and are operable as emergency brakes. In 
addition or alternative to the emergency brakes, disc brakes 
may be provided that provide a “parking function and/or 
allow load lowering in the event of a power cut. Some or all 
of the disc brakes may be operable both as emergency brakes 
and as parking or other operational brakes. The brakes may 
be operable to press brake pads against a brake disc of the 
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8 
drum 29 by means of a set of calipers. In particular, the disc 
brakes may be spring loaded, i.e. they may press the brake 
pads against the drum by spring force unless the brake is 
energized, e.g. by means of a hydraulic cylinder causing the 
brake pads to be pushed away from the drum against the 
force exerted by the spring. Hence, the emergency brakes are 
operationally coupled to a hydraulic system 50 providing 
hydraulic pressure to the emergency brakes. It will be 
appreciated, however, that other types of emergency brakes 
may be used. 
A draw works controller 38, e.g. comprising a program 

mable logic controller (PLC), provides speed commands, 
e.g. via a speed controller to the electric drive 32 based inter 
alia on motor speed and torque data fed back to the con 
troller 38 from a pulse encoder or other suitable sensor on 
each electrical motor 31, and on inputs from a driller control 
apparatus 40. The driller control apparatus may comprise a 
joystick in a driller's cabin on the drilling rig 10; the driller's 
cabin comprises equipment for computer control of opera 
tions on the drilling rig 10. Movement of the joystick by the 
driller provides an output signal that causes the travelling 
block 22, via the draw works 30, to raise or lower the load on 
the hook 22 at a speed (also controllable via the joystick). 
The draw works controller 38 also receives inputs from 

three Motion Reference Units (MRU) 45. The output from 
each MRU is input to the draw works controller 38 that 
processes the signals to provide one output representing the 
heave acceleration, Velocity and position of the drilling rig 
10 as a result of ocean swell or heave. The drilling rig 10 will 
oscillate in response to Sea Swell or waves with a complex 
motion comprising three translation modes (known as Surge, 
sway and heave) and three angular modes (known as roll, 
pitch and yaw). The draw works controller 38 uses the inputs 
from the MRUs to provide active heave compensation when 
the rig moves with sea swell, e.g. as described in U.S. Pat. 
No. 8,265,811 the entire disclosure is incorporated herein by 
reference. 

Referring to FIG. 3, the drilling rig 10 may be operated in 
different modes of operation, including a hoisting mode 301, 
an active heave compensation mode 302, and a fixed-to 
bottom mode 303. The hoisting mode may e.g. be employed 
when building tubulars or when running a drill string or 
other tubular equipment or even other Subsea equipment 
towards the sea floor or when raising such equipment from 
the sea floor. Other such operations include operations 
where no load is suspended from the floating vessel Such that 
(any part of) the load is in the proximity or at the sea floor, 
in particular no closer to the sea floor than the maximum 
heave. In particular, this mode may be preferred when a load 
is suspended above the sea surface or only slightly below the 
sea surface. During Such operations, active heave compen 
sation is normally not necessary (at least as long the equip 
ment is sufficiently high above the sea floor) and in some 
embodiments even undesired, as it would typically require 
unnecessary energy and slow down the hoisting operation. 
Consequently, in the hoisting mode 301, active heave com 
pensation is disabled or at least not activated. In active heave 
compensation mode 302, active heave compensation is 
activated, thus causing the motors 31 to operate the drum 29 
responsive to signals from the MRUs or similar sensors in a 
generally oscillating fashion so as to actively compensate for 
detected motion of the drilling rig. This mode of operation 
may e.g. be used when lowering or raising equipment 
to/from the sea floor while the equipment (or at least a part 
thereof) is relatively close to the sea floor (closer than the 
maximum heave amplitude) so as to avoid the equipment to 
bounce onto the sea floor, well head or other Subsea equip 
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ment. This mode of operation may also be used during 
drilling operations so as to ensure that the drill bit has 
substantially uniform contact with the formation into which 
drilling operations are performed, or other operations where 
a load suspended from the vessel is in the proximity of the 
sea floor, i.e. closer than the maximum heave. During both 
the hoisting mode 301 and the active heave compensation 
mode 302, the emergency brakes 36 are operational so as to 
prevent an uncontrolled lowering of loads in cases of e.g. 
malfunctioning of the motors 31 or other parts of the 
draw works. The transition 304 between the hoisting mode 
301 and the active heave compensation mode 302 is per 
formed responsive to an operator command via the driller 
control apparatus 40 which in turn activates or deactivates 
the active heave compensation function of the draw works 
controller 38. It will be appreciated that the active heave 
compensation mode may have one or more sub-modes e.g. 
each performing a different active heave compensation 
processes, such as a “BOP and subsea tools landing mode'. 
a “constant WOB mode”, and/or the like. Alternatively or 
additionally, the drilling rig may have additional main 
modes of operation. 
The drilling rig may further be operated in a fixed-to 

bottom mode 303. This mode may e.g. be employed during 
well testing when a pipe attached to the drilling rig is 
connected to a well bore and oil is transported to the drill rig. 
During this and similar operations a string, e.g. a string of 
tubulars, such as pipes, risers and/or the like, is fixedly 
connected to the well bore or to heavy Subsea equipment 
such as a BOP on the sea floor. Hence, in order to avoid 
damaging the string, active heave compensation is active in 
this mode of operation. Hence, the fixed-to-bottom mode 
303 may be regarded as a sub-mode of the active heave 
compensation mode 302. However, while the emergency 
brakes are desired during normal active heave compensation 
modes, activation of emergency brakes during a fixed-to 
bottom operation may have serious consequences including 
breaking of a string of tubulars resulting in oil spill. Con 
sequently, when operated in fixed-to-bottom mode, the 
emergency brakes are disabled Such that they are prevented 
from engaging even in a situation of power failure, failure of 
the hydraulic system or the like. 

The transition 305 between the fixed-to-bottom mode and 
other modes (e.g. another active heave compensation mode) 
is performed responsive to an operator command via the 
driller control apparatus 40. In some embodiments the rig 
can switch directly from the FTB mode 303 and another 
mode different from AHC 302, e.g. HM 301. In any event, 
when entering the fixed-to-bottom mode, the draw works 
controller disables the emergency brakes and when leaving 
the fixed-to-bottom mode, the draw works controller re 
enables the emergency brakes. Enabling and disabling of the 
emergency brakes both require a positive activation signal, 
i.e. the emergency brakes remain in their current state 
(regardless whether that is the enabled or disabled state) 
unless they receive a positive signal causing a change of 
state. Each emergency brake further comprises one or more 
sensors determining whether the brake is in its enabled or 
disabled State. The sensor signals from each emergency 
brake are fed to the draw works controller and the driller 
control apparatus. The draw works controller is configured to 
perform operation in the selected mode of operation only 
when the sensor signals indicate that the emergency brakes 
are in the corresponding State required by the corresponding 
mode of operation. 

Examples of mechanisms for selectively operating the 
emergency brakes in an enabled and a disabled State will 
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10 
now be described with reference to FIGS. 4 and 5 and with 
continued reference to FIGS. 1-3. 

FIG. 4 schematically shows a part of the hydraulic control 
of an emergency brake 36, e.g. of one of the emergency 
brakes of the drilling rig of FIG. 1. In particular, the 
emergency brake 36 is a hydraulic disc brake comprising a 
cylinder 442 in which a spring 438 actuates a caliper 437 so 
as to cause the caliper 437 to push brake pads against the 
drum 29 of the draw works so as to inhibit the drum from 
rotating and, consequently, to inhibit any load attached to the 
connecting device of the drilling rig from moving up or 
down. The cylinder 442 is in fluid communication via 
conduit 441 to a hydraulic system 50 which is configured to 
provide hydraulic pressure to the brake 36 so as to compress 
spring 438 such that the caliper 437 is in a disengaged 
position where the brake pads are not in contact with the 
drum. 
The emergency brake is further in fluid communication 

via conduit 443 and block and bleed block 452 with an 
accumulator reservoir 451. A first valve 440 is positioned in 
conduit 443 between emergency brake 36 and reservoir 451. 
A second valve 439 is positioned in conduit 441 between the 
emergency brake 36 and the hydraulic system 50. The 
reservoir 451 is further in fluid communication with the 
hydraulic system 50 via conduit 444, thus allowing the 
hydraulic system to pressurize the reservoir 451. A third 
valve 445 is positioned in the conduit 444 allowing isolating 
the reservoir 451 and the emergency brake 36 from the 
hydraulic system 50. A shut-off valves 453 may be provided 
for maintenance purposes. 
The first valve 440 may be switched between an open 

position and a closed position. The second valve 439 may be 
Switched between an open position and a non-return posi 
tion. In the non-return position, the second valve allows fluid 
flow from the hydraulic system towards the emergency 
brake but is closed for return flow, i.e. it prevents hydraulic 
fluid to return from the cylinder 440 of the emergency brake. 
The third valve 445 may be switched between a closed 
position and a non-return position. In the non-return posi 
tion, the third valve allows fluid flow from the hydraulic 
system towards the reservoir 451 but it is closed for return 
flow, i.e. it prevents hydraulic fluid to return from the 
reservoir towards the hydraulic system. 
When the drilling rig is operated in hoist mode or in active 

heave compensation mode, the first valve is in its closed 
position, the second valve is in its open position and the third 
valve is in its non-return position. Hence, in this state, the 
emergency brake 36 is isolated from the reservoir. In fact, 
the reservoir 451 is isolated from the remainder of the 
system. Consequently, when the hydraulic system reduces 
the pressure at the emergency brake, the brake is activated 
by the spring 438. Even if the hydraulic system fails 
resulting in an unintentional pressure loss, the emergency 
brake is activated. 
When the drilling rig is operated in the fixed-to-bottom 

mode, the first valve is in its open position, the second valve 
is in its non-return position and the third valve is in its 
non-return position. Hence, in this state, even if the hydrau 
lic system reduces hydraulic pressure, the emergency brake 
remains pressurized by the pressure that is still present in the 
reservoir 451. Consequently, even in situations of malfunc 
tioning of the hydraulic system 50, the emergency brake is 
prevented from engaging, at least for a certain period of time 
as long as the reservoir 451 is capable of maintaining a 
Sufficiently high pressure. 
The first, second and third valves are configured such that 

they always remain, regardless of their current position, in 
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their current position unless positively actuated, i.e. they do 
not automatically return to another position unless actuated. 
Moreover, at least the first and second valves and optionally 
all three valves are interlocked, i.e. configured to only be 
switchable together. For example the interlocked valves may 
be provided in a single valve housing and actuated by the 
same actuator. The actual position of the valves is further 
detected by a position sensor (not shown) and communi 
cated to the draw works controller. 

It will be appreciated that, even though FIG. 4 only shows 
a single emergency brake 36, hydraulic system 50 may 
provide hydraulic pressure to multiple emergency brakes, 
e.g. to all emergency brakes of the drum 29. Nevertheless, 
each emergency brake 36 has associated with it a separate 
reservoir 451 and first and second valves 440 and 439, so as 
to avoid a failure of a single reservoir or valve to inadver 
tently activate all brakes at the same time. 

FIG. 5 schematically illustrates an alternative mechanism 
for selectively enabling/disabling an emergency brake. In 
this example, an emergency brake 36 is shown which is 
similar to the emergency brake described in connection with 
FIG. 4. The emergency brake is controlled by a conventional 
brake control system 50, e.g. a hydraulic system. 

Each emergency brake is associated with a movable 
blocking member, e.g. a wedge 561, that may be moved 
between a disengaged position (as shown in FIG. 5) and an 
engaged position (as illustrated by arrow 564) where it 
blocks the caliper 437 from engaging the brake pads. Actua 
tion of the wedge 561 is performed by a hydraulic cylinder 
562 which is connected to a hydraulic system via valve 563. 
Valve 563 may be switched between two positions. In one 
position the pressure from the hydraulic system moves the 
wedge into its engaged position. In the other position the 
pressure from the hydraulic system moves the wedge into its 
disengaged position. As in the example of FIG. 4, the valve 
is configured Such that it always remains in its current 
position unless positively actuated, i.e. it does not automati 
cally return to another position unless actuated. The actual 
position of the wedge and/or the valve is further detected by 
a position sensor (not shown) and communicated to the 
draw works controller. 

Although some embodiments have been described and 
shown in detail, the invention is not restricted to them, but 
may also be embodied in other ways within the scope of the 
Subject matter defined in the following claims. In particular, 
it is to be understood that other embodiments may be utilized 
and structural and functional modifications may be made 
without departing from the scope of the present invention. 

The mere fact that certain measures are recited in mutu 
ally different dependent claims or described in different 
embodiments does not indicate that a combination of these 
measures cannot be used to advantage. 

It should be emphasized that the term “comprises/com 
prising when used in this specification is taken to specify 
the presence of stated features, integers, steps or components 
but does not preclude the presence or addition of one or 
more other features, integers, steps, components or groups 
thereof. 

The invention claimed is: 
1. An offshore floating vessel comprising: 
one or more emergency brakes; and 
a hoisting system adapted for Suspending a load attached 

to a connecting device of the floating vessel and for 
lowering or raising a load connected to the connecting 
device from the floating vessel to or from the sea floor; 
the hoisting system comprising a drive for moving the 
connecting device, and the one or more emergency 
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12 
brakes configured to inhibit motion of the connecting 
device relative to the floating vessel; 

wherein the hoisting system is configured to be selectively 
operated at least in a hoisting mode and in an active 
heave compensation mode, wherein the hoisting system 
is configured to perform an active heave compensation 
when operated in the active heave compensation mode 
and to operate without active heave compensation 
when operated in the hoisting mode; 

wherein when the hoisting system is operating in either 
the hoisting mode or in the active heave compensation 
mode, the one or more emergency brakes are in an 
enabled mode wherein the one or more emergency 
brakes operate in a de-energized State where, in the 
event of a malfunction, the one or more emergency 
brakes engage so as to inhibit motion of the connecting 
device relative to the floating vessel, and, when there is 
no malfunction, the one or more emergency brakes 
operate in an energized State where the one or more 
emergency brakes are not engaged and do not inhibit 
motion of the connecting device relative to the floating 
vessel; 

wherein the hoisting system is further operable in a 
fixed-to-bottom mode, wherein the hoisting system is 
configured to perform an active heave compensation, 
and when the hoisting system is operating in the 
fixed-to-bottom mode, the one or more emergency 
brakes are in a non-enabled mode and are prohibited 
from engaging and cannot inhibit motion of the con 
necting device relative to the floating vessel. 

2. An offshore floating vessel according to claim 1: 
wherein the hoisting system, when operated in the active 
heave compensation mode, is further adapted to stop active 
heave compensation responsive to one or more predeter 
mined error conditions; and wherein the hoisting system, 
when operated in the fixed-to bottom mode, is adapted to 
maintain active heave compensation despite said one or 
more predetermined error conditions. 

3. An offshore floating vessel according to claim 1: 
comprising a plurality of emergency brakes. 

4. An offshore floating vessel, comprising one or more 
emergency brakes and a hoisting system adapted for Sus 
pending a load attached to a connecting device of the 
floating vessel and for lowering or raising a load connected 
to the connecting device from the floating vessel to or from 
the sea floor, the hoisting system comprising a drive for 
moving the connecting device, and the one or more emer 
gency brakes configured to inhibit motion of the connecting 
device relative to the floating vessel; 

wherein the hoisting system is configured to be operated 
at least in a hoisting mode and in an active heave 
compensation mode; wherein the hoisting system is 
configured to perform an active heave compensation 
when operated in the active heave compensation mode 
and to operate without active heave compensation 
when operated in the hoisting mode; 

wherein the one or more emergency brakes are operable 
in a normally-energized mode including a de-energized 
state where the one or more emergency brakes engage 
So as to inhibit motion of the connecting device relative 
to the floating vessel; 

wherein the hoisting system is further operable in a 
fixed-to-bottom mode; wherein the hoisting system is 
configured to perform an active heave compensation 
when operated in the fixed-to-bottom mode; and 
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wherein the hoisting system is adapted to prevent the 
one or more emergency brakes, at least temporarily, 
from engaging; 

wherein the one or more emergency brakes are hydraulic 
brakes; wherein the hoisting system comprises a 
hydraulic system configured to maintain the one or 
more emergency brakes in a disengaged state by apply 
ing a hydraulic pressure to each of said emergency 
brakes by means of a pressurized fluid; wherein the 
hydraulic system comprises a plurality of accumulator 
reservoirs for accommodating hydraulic fluid, each 
accumulator reservoir being in fluid communication 
with one of the emergency brakes via a respective 
conduit so as to provide hydraulic pressure to the 
corresponding emergency brake during a failure of the 
hydraulic system; wherein each conduit comprises a 
Valve for selectively opening and closing the conduit; 
and wherein the hoisting system is operable to set each 
of said valves in an open position only when the 
hoisting system is operated in the fixed-to-bottom 
mode. 

5. An offshore floating vessel according to claim 4, 
wherein each emergency brake is in fluid communication 
with a separate accumulator reservoir via a first valve, and 
in fluid communication with a hydraulic system providing 
operating pressure to the emergency brake via a second 
valve; wherein the first vale has an open position and a 
closed position, and wherein the second valve has an open 
position and a non-return position allowing fluid flow only 
from the hydraulic system to the emergency brake; wherein 
the hoisting system is operable to set the first valve in the 
open position and the second valve in the non-return posi 
tion when the hoisting system is operated in the fixed-to 
bottom mode, and to set the first valve in the closed position 
and the second valve in the open position when the hoisting 
system is operated in a mode different from the fixed-to 
bottom mode. 

6. An offshore floating vessel according to claim 5, 
wherein the first valve and the second valve connected to 
each emergency brake are operationally coupled to each 
other so as to prevent operation of one of the first and second 
valves without operating the other valve. 

7. An offshore floating vessel according to claim 5, 
wherein operation of each of the first and second valves 
between their respective positions requires an active activa 
tion signal. 

8. An offshore floating vessel according to claim 1, 
wherein the hoisting system further comprises one or more 
mechanical blocking members associated with each of the 
emergency brakes, each mechanical blocking member being 
movable between a first and a second position, wherein each 
of the mechanical blocking members, when located in its 
first position, prevents at least one of the emergency brakes 
from engaging and, when located in its second position, 
allows the one emergency brake to engage. 

9. An offshore floating vessel according to claim 8, 
wherein movement of the mechanical block member 
between its respective first and second positions requires an 
active activation signal. 

10. An offshore floating vessel according to claim 1, 
wherein each emergency brake is selectively operable in an 
enabled state and a disabled state, and wherein the emer 
gency brake is operable to change between said states only 
responsive to a respective activation signal. 

11. An offshore floating vessel according to claim 1, 
wherein the hoisting system is operable to change between 
said fixed-to-bottom mode and at least one other operation 
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mode responsive to a manual remote operating mechanism 
for back-up/emergency operation. 

12. An offshore floating vessel according to claim 4: 
comprising a plurality of emergency brakes. 

13. An offshore floating vessel according to claim 1: 
wherein the hoisting system is used in the fixed-to-bottom 
mode when the load connected to the connecting device is 
connected to subsea equipment on the sea floor. 

14. An offshore floating vessel comprising one or more 
emergency brakes and a hoisting system adapted for sus 
pending a load attached to a connecting device of the 
floating vessel and for lowering or raising a load connected 
to the connecting device from the floating vessel to or from 
the sea floor; the hoisting system comprising a drive for 
moving the connecting device and the one or more emer 
gency brakes configured to inhibit motion of the connecting 
device relative to the floating vessel; 

wherein said one or more emergency brakes are selec 
tively operable in an enabled state and a disabled state 
and 

wherein the hoisting system is configured to be operated 
at least in: 

(i) an active heave compensation mode, wherein the 
hoisting system is configured to perform an active 
heave compensation and with said one or more emer 
gency brakes in the enabled state: 

(ii) a hoisting mode, wherein the hoisting system is 
configured to perform without an active heave com 
pensation and with said one or more emergency brakes 
in the enabled state; and 

(iii) a fixed-to-bottom mode, wherein the hoisting system 
is configured to perform an active heave compensation 
and with said one or more emergency brakes in a 
disabled state. 

15. An offshore floating vessel according to claim 14, 
wherein, in the disabled state, the one or more emergency 
brakes are prohibited from engaging and cannot inhibit 
motion of the connecting device relative to the floating 
vessel. 

16. An offshore floating vessel according to claim 14, 
wherein the hoisting system is used in the fixed-to-bottom 
mode when the load connected to the connecting device is 
connected to subsea equipment on the sea floor. 

17. An offshore floating vessel according to claim 15, 
wherein the hoisting system is used in the fixed-to-bottom 
mode when the load connected to the connecting device is 
connected to subsea equipment on the sea floor. 

18. An offshore floating vessel according to claim 1, 
wherein when the hoisting system is operating in the fixed 
to-bottom mode, the one or more emergency brakes are in a 
non-enabled mode and are prohibited from engaging and 
cannot inhibit motion of the connecting device relative to the 
floating vessel temporarily. 

19. An offshore floating vessel according to claim 1, 
wherein when the hoisting system is operating in the fixed 
to-bottom mode, the one or more emergency brakes are in a 
non-enabled mode and are prohibited from engaging and 
cannot inhibit motion of the connecting device relative to the 
floating vessel for at least one minute. 

20. An offshore floating vessel according to claim 1, 
wherein when the hoisting system is operating in the fixed 
to-bottom mode, the one or more emergency brakes are in a 
non-enabled mode and are prohibited from engaging and 
cannot inhibit motion of the connecting device relative to the 
floating vessel for at least ten minutes. 
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